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Best Papers of Eurosteel 2021

At the Eurosteel conference, which ran
online between 1-3 September 2021, the
organisers had an open voting system to
select the best papers. The results of the
selection were clear. Only the allocation
of awards to Best Overall and Best
Young Researchers had some final word
by the Local Committee:

Best Paper Overall: Analytical predic-
tion of the plastic shear resistance of the
panel zone in welded steel beam-to-col-
umn joints by Adrien Corman

Best Paper by a Young Researcher:
Equivalent bow imperfections for design
by second order inelastic analysis by
Fiona Walport, Leroy Gardner and David
Nethercot

There were also 5 Runners-up:

- Compression tests on large angle
columns in high strength steel by
Marios-Zois Bezas

- Bending response of three-layers sand-
wich panels with steel skins and alu-
minum foam core by Massimo Latour,
Mario d’Aniello, Raffaele Landolfo,
Gianvittorio Rizzano

- 3D-Printing with Steel: Additive
Manufacturing of a Bridge in situ by
Thilo Feucht, Jorg Lange, Maren
Erven, Benedikt Waldschmitt

- Crack propagation and residual
load-bearing behavior of composite

dowels - effects on the global behav-
ior of composite girders under cyclic
loading by Kevin Wolters, Georgios
Christou, Markus Feldmann

- Performance-based assessment of
seismic-resilient steel moment
resisting frames equipped with inno-
vative column base connections by
Annarosa Lettieri, Elena Elettore,
Fabio Freddi, Massimo Latour,
Gianvittorio Rizzano

Some of the best papers of Eurosteel
2021 will be published in Steel Con-
struction in 2022.

The M
University

s Of
Sheffield.

European Steel Design Awards 2021

The European
Steel Design
Awards (ESDA)
are given by the
European Con-
vention for Con-
structional Steel-
work (ECCS) every two years to en-
courage the creative and outstanding use
of steel in architecture. The awards are
dedicated to the owners, the architects,
the engineers, the general contractors
and the steelwork contractors.

EUROPEAN

DESIGN

AWARDS

From the 23 projects submitted in total
by the ECCS member associations for
ESDA 2021 the international expert jury
selected 13 nominees, one per country.
The overall winner ESDA 2021 Laureate
and a ESDA 2021 Special Bridge Award
were then chosen out of those nominees
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ECCS European Steel
Design Award reception

1 October 2021 in the Ato-
mium in Brussels. From

the left: Gunnar Nass, Link
Arkitekt; Gerhard and Doris
Setzpfandt, Setzpfandt Inge-
nieure; Tristan Wolvekamp,
BAM Infraconsult/SBE Engi-
neering; John Regtop, BAM
Infra; Annamarie Hagoort,
Samenwerkende Neder-
landse Staalbouw; Ronald
Rozemeijer, BAM Infra;
Bernhard Hauke, ECCS PMB
chairperson; Veronique
Dehan, ECCS secretary ge-
neral; Gerhard Nijenhuis, ipv
Delft; Bjorn Allan Hall, Peab;
Bente Westad, Link Arkitekt;
Ghislain van Tieghem, Victor
Buyck; Stian Johansen,
Multiconsult Norge; Kjetil
Myhre, Norsk Stalforbund
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European Steel Design Award 2021 Laureate: Hurtigruten Museum — pro-
tective building for MS Finnmarken, Stokmarknes

and announced during a reception

1 October 2021 in Brussels in the Ato-
mium. Further, by public voting via Face-
book the ESDA 2021 Public Award was
determined.

European Steel Design Award 2021 Laureate

Hurtigruten Museum: Protective building for
MS Finnmarken, Stokmarknes, NO

The steel and glass construction fully en-
cases the historic liner MS Finnmarken
and thus becomes the striking centre
piece of the Hurtigruten Museum. Such a
transparent and filigree shelter for a large
ship is the result of contemporary means
of advanced structural design and high-
end steel construction. The very thin en-
velope allows an exciting look and pro-
vides the perfect showcase for the aged
vessel. This structural shell without wind
bracings in the glass facade or internal
supports pushes the boundaries of the
possible further to the sky.

Owner: Vernebygg AS

Engineer: Multiconsult Norge AS
Architect: LINK Arkitektur AS

General Contractor: Peab - Bjorn Bygg
Steelwork contractor: Imtas Prosjekt AS

For more information see also:
www.ernst-und-sohn.de/en/european-
steel-design-awards-2021-norway

European Steel Design Award 2021 Laureate 1 October 2021 in the Atomium
in Brussels. From the left: Bernhard Hauke, ECCS PMB chairperson; Gunnar
Nass and Bente Westad, Link Arkitekt; Stian Johansen, Multiconsult Norge;
Bjarn Allan Hall, Peab
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ESDA 2021 Special Bridge Award
Schuttebusbrug, Zwolle, NL

The finesse of this edgy steel bridge is
captivating. The new traffic mark adds
with an elegant S-shape, shiny metallic
painting of the main beam and classy
bamboo cladding of the deck a playful
aspect to an otherwise busy urban space.
What looks so wavy elegant and light
requires extraordinary engineering skills
to design for torsional strains and to
build for heavy traffic loads above the
rail tracks.

Owner: Zwolle Municipality
Engineer: BAM Infraconsult
Setzpfand Beratende
Ingenieure
Architect: ipv Delft
General Contractor: BAM Infra
Steelwork contractor: Victor Buyck Steel
Construction

For more information see also: www.er-
nst-und-sohn.de/en/european-steel-de-
sign-awards-2021-The-Netherlands
ESDA 2021 Public Award

Camp Adventure Forest Tower, Rennede, DK

The beautiful tower enables exiting expe-
riences tone in tone with nature. Its

than De Sutte
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ESDA 2021 Special Bridge Award: Schuttebusbrug, Zwolle

mathematical hyperbolic shape, opti-
mised by parametric design, employs
eco-friendly weathering steel tubes of
appropriate trunk dimensions. What a
natural and lovely combination of steel
and timber.

Owner: Camp Adventure
Engineer: Arup

Architect: EFFEKT

General Contractor: Levi Jensen

ESDA 2021 Public Award: Camp Adventure Forest
Tower, Ronnede

ESDA 2021 Special Bridge Award, from the left: Bernhard Hauke, ECCS PMB
chairperson; Gerhard Setzpfandt, Setzpfandt Ingenieure; Ghislain van Tieg-
hem, Victor Buyck; John Regtop, BAM Infra; Tristan Wolvekamp, BAM Infra-
consult/SBE Engineering; Gerhard Nijenhuis, ipv Delft
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Steelwork contractor: JVP STEEL PO-
LAND Sp z o.0,

For more information see also:
www.ernst-und-sohn.de/en/european-
steel-design-awards-2021-denmark

Further nominees of the European Steel
Design Award 2021:

- KTM Motohall, Mattighofen | AT

- IMEC Parking Building, Leuven | BE

- Dragons - the largest jewel and light-
ing, Saipan | CZ

- Kuusijérvi Bridge, Vantaa | FI

- DPasserelle Coty, Puteaux | FR

- Elbbriicken Train Stations, Hamburg |
DE

- Geneva International Airport - East
wing | PT

- Bridge over Varnan, Kristinehamn |
SE

- [Italian Bridge over the River Plessur,
Chur | CH

- Canakkale Antenna Tower, Canakkale
| TR

International expert jury:

- Bernhard Hauke, DE, chairperson
ECCS Promotional Management
Board, jury chair

- Annamarie Hagoort, NL, chairperson
ECCS AC4 Architectural Awards
Committee

— Christine Lenouy, FR, Secretary
General Le Syndicat de la Construc-
tion Métallique de France

- Jacques Ferrier, FR, Architect, Ferrier
Marchetti Studio, Paris

European Steel Design Award 2021 — Austria

Austria’s European Steel Design Award
2021 is the KTM Motohall in Mattig-

hofen. For more information see
www.steelconstruct.com or
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- Mitsu Edwards, FR, Engineer, Eckers-
ley O’Callaghan design office, Paris

- Aris Chatzidakis, GR, President of the
European Council for Civil Engineers

- Véronique Dehan, BE, ECCS Secre-
tary General

Information about the European Steel
Design Award: www.steelconstruct.com/
awards/steel-design-awards/

More Information about the projects:
www.ernst-und-sohn.de/en/european-
steel-design-awards-2021

www.ernst-und-sohn.de/en/european-
steel-design-awards-2021-austria.

Photo: 0STV

Austria’s European Steel Design Award 2021 — KTM Motohall, Mattighofen. From the left: Georg Matzner, (manager 0STV), Peter Hammerl, Matthias Unger,
Bernd Miihl (Unger Stahlbau), Martin Schoderbdck (Werkraum Ingenieure ZT), Rene Esterbauer, Timo Bischof (KTM Motohall), Arno Sorger (president 0STV)

European Steel Design Award 2021 - Finland

Finland’s European Steel Design Award
2021 is the Kuusijérvi Bridge in Vantaa.
For more information see
www.steelconstruct.com or
www.ernst-und-sohn.de/en/european-
steel-design-awards-2021-finland.

Finland’s European Steel Design Award 2021 —
Kuusijérvi Bridge, Vantaa. From the left: Kalle
Luoto CEO, Nordec Group (steelwork contractor),
Timo Koivisto Managing Director FCSA, Sami
Niemeld Business Area Director Bridges, WSP
Finland Oy (architecture and engineering)
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European Steel Design Award 2021 — The Netherlands

The Netherlands’ European Steel Design
Award 2021 is the Schuttebusbrug in
Zwolle. For more information see
www.steelconstruct.com or
www.ernst-und-sohn.de/en/european-
steel-design-awards-2021-The-Nether
lands.

The Netherlands’ European Steel Design Award
2021 — Schuttebusbrug, Zwolle. From the left:
John Regtop, BAM Infra; Gerhard Nijenhuis, ipv
Delft; Tristan Wolvekamp, BAM Infraconsult/SBE
Engineering; Annamarie Hagoort, Samen-
werkende Nederlandse Staalbouw

European Steel Design Award 2021 — Sweden

Sweden’s European Steel Design Award tinehamn. For more information see www.ernst-und-sohn.de/en/european-
2021 is the Bridge over Varnan in Kris- www.steelconstruct.com or steel-design-awards-2021-sweden.
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Sweden’s European Steel Design Award — Bridge over Varnan, Kristinehamn. From the left: Jorgen Karlsson, Jane Larsson, Louise Hamilton, Marie Quidin, And-
reas Rudsvik, Kalle Alexandersson, Monika Gustavsson, Kristinehamn Municipality. Lars Lindberg, Structor. Ronny Sddergren, Stal & Rérmontage. Erik Griffiths,
&Rundquist. Bjérn Astedt, SBI. Lisa Sinclair, &Rundquist

European Steel Design Award 2021 — Switzerland

AR sl ¢ Y #  Switzerland’s European Steel Design
F - : Award 2021 is the Italian Bridge in Chur.
;GD'; ,*., o - ' . 55 & For more information see

- e ' : www.steelconstruct.com or
( ‘ : www.ernst-und-sohn.de/en/european-
steel-design-awards-2021-switzerland.

Switzerland's European Steel Design Award 2021
— Italian Bridge, Chur. From the left: Andreas Kubli
(Toscano Stahlbau), Robin Jérimann (Joerimann
Stahl), Iris Florin (City of Chur), Franz Looser
(Schneider Stahlbau), Thomas Jéger and Claudio
Tschuor (Banziger Partner), Maurus Baumann
(City of Chur), David Baselgia (Crestageo/Mettler
Prader)
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Addis, B. [Hrsg.] (2021) Physical Models:
Their historical and current use in civil
and building engineering design.

Berlin: Ernst & Sohn.

1114 pages, 896 figs., 14 tabs.

22 x 28.5 cm, Hardcover

ISBN: 978-3-433-03257-2: Print, 139.00 €
ISBN: 978-3-433-03305-0 eBundle,
229.00 €

Bill Addis (Ed.)

PHYSICAL
MODELS

-

istorical and current use
in civil and building
engineering design

WILEY
Zmst&sohn

When you dip into the book for the first
time, the wealth of information seems al-
most overwhelming. But when you take a
second look, you see that the material is
cleverly laid out in manageable chunks,
referred to here as sections, arranged in
chronological order. These sections are
preceded by a preface by the editor Bill
Addis, who with characteristic English
understatement explains that the book
only scratches the surface of current
knowledge and that there is enough ma-
terial in each section for several disserta-
tions. The reader soon discovers that this
book delves far more deeply into the sub-
ject than the editor maintains.

Content-wise, the book begins in the first
chapter of Section A with physical mod-
els from ancient times to the 1880s. Here
you will find such illustrious names as
Vitruvius with his Ten Books on Archi-
tecture, Hero of Alexandria with his tech-
nical inventions, Brunelleschi with his
model of the dome of Florence Cathe-
dral, da Vinci with his proposals on struc-
tural engineering, Palladio with his trea-
tise on architecture, Galileo on the weak-
ness of giant structures, Fontana on the
erection of the Vatican obelisk, Elias
Holl with his collection of scientific in-
struments in Augsburg, Grubenmann and
his models of timber bridges over the
Rhine and Smeaton with his design of
the Plymouth lighthouse.

The next chapter focuses on the block
models of masonry arches and vaults de-
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signed by Hooke and Wren, Rondelet,
Young and Pippard to name a few,
which contributed to the understanding
of masonry under compressive loading.
The following chapter in this section
delves into catenary architecture and
components under tensile stress. Here
we are introduced to Poleni’s hanging
models for the dome of St Peter’s Basili-
ca, Kulibin’s model of the Bridge over
the River Neva, Gaudi’s model of the
Sagrada Familia and Gosling’s model of
the Reichstag dome. Most of these mod-
els were used to mirror the catenary
curve for domes under compressive load-
ing. The next chapter is devoted to the
works of Leonhard Euler and his innova-
tive bridge calculations, and also refer-
ences Musschenbroek’s buckling tests.
The two following chapters provide an
in-depth study of the Telford, Buchanan
and Dredge models of British suspension
and tubular bridges, going into the de-
sign in great detail. Thoughts on the
model scale and their similarities can
also be found here.

Part B is devoted to models used in struc-
tural design from the 1890s to the 1930s.
The first chapter deals with the wide-
ranging British debate on the stability of
masonry dam structures. It concludes
that the previous empirical approach
would have resulted in a more reliable
estimation. The next chapter looks at

the scientifically based design of the
Boulder Dam in the USA, which in-
volved large-scale model studies. Thin
concrete shells are the subject of the
following chapter, beginning with the
Zeiss-Dywidag shells in Jena. The works
of Dischinger and Finsterwalder, who are
regarded as pioneers of this construction
method, is examined in great detail. The
next two chapters look at model testing
in Italy during the interwar period and
the works of Torroja in Spain. Models of
dam walls and wide-span load-bearing
structures were constructed to measure
deformation, deflection and force. Next
comes photoelasticity, which has an en-
tire chapter to itself. Based on stress-in-
duced birefringence, this method made it
possible to evaluate the stress state inside
components.

Section C deals with models used in
structural design from the 1940s to the
1980s. It starts with a chapter on model
production and modelling techniques.
Early attempts at electrical strain mea-
surement, as well as acoustic and other
methods are discussed. It also outlines
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the practical application of dimension-
less numbers and Buckingham’s 7z Theo-
rem. The MPA (Materials Testing Insti-
tute) in Stuttgart, the ISMES in Bergamo
and the LCEMC in Madrid each have
their own dedicated chapter. Work on
models in Stuttgart was initiated by the
Graf-Leonhardt-Schachterle trio in con-
junction with the construction of the Re-
ichsautobahnen road infrastructure pro-
ject and the associated bridges, especially
over the Rhine. The Institute for Photo-
elasticity and Model Measurement - the
only university institute of its kind in
Germany - was founded there much lat-
er, in 1953. One part of this chapter viv-
idly describes the activities of Frei Otto,
who designed the shape of tensile cable
net structures with the aid of minimal
surface areas formed by soap suds. The
ISMES founded in 1951 carried out de-
tailed modelling of dam walls, as well as
studying the behaviour of high-rise build-
ings under static and wind load and unu-
sual tall structures such as churches and
sports halls. The LCEMC Central Insti-
tute began with photoelastic models,
then went on to models made from rein-
forced micro-concrete, which were used
to study above-ground structures as well
as dam walls. The name Torroja is close-
ly associated with this research - a re-
sourceful and extremely hands-on engi-
neer who founded and directed several
institutions.

At its monastic-like research station in
Wexham Springs in the UK, the Cement
and Concrete Association focussed not
only on material development; it also
conducted important modelling studies
involving bridges, cooling towers, church-
es and wide-span shells, especially under
Rowe’s leadership. The next five chapters
deal with notable personalities or individ-
ual projects. Hossdorf used acrylic and
epoxy resin, wood, aluminium, steel and
micro-concrete for his models, depending
on the parameters under investigation.
He used micro-concrete to study crack
formation and the other materials to
model elastic behaviour, while alumini-
um or steel tended to be used for plastic
behaviour. Frei Otto was particularly in-
terested in experimenting with soap bub-
bles, which, as already mentioned, as-
sume minimal surface areas. His research
was unparalleled and always inspiration-
al. Musmeci also used soap bubbles as
well as rubber models to study the behav-
iour of unusual bridge structures and ob-
tained similar results to Otto, although
neither was aware of the other’s work ini-



tially. Isler developed the shapes of his
free-form shells using frozen cloth. He
was an ardent advocate of models, unlike
Torroja or Dischinger, who approached
tasks from an analytical perspective. A
whole chapter is dedicated to the Multi-
halle in Mannheim. The timber lattice
shell with 60 m spans - still the only
structure of its kind in the world - was
modelled in a variety of ways.

Section D looks at modelling techniques
for non-structural problems, such as wind
tunnels, shaking tables to simulate earth-
quakes, acoustics and geotechnical cen-
trifuges. In addition to the spatial coordi-
nates, time is now factored in, and with
it, inertial force. This section starts with
the history of hydraulic modelling studies
in France, England, the USA, Switzerland
and other countries. Then it moves on to
early wind tunnels, which were used to
visualise wind flows and eddies, and also
to measure wind loads, resonance and vi-
bration in bridges. Next comes a chapter
on shaking tables, which started out with
one degree of freedom and now have up
to six degrees of freedom. The acoustic
design of concert halls, churches and re-

cording studios was first addressed to-
wards the end of the 19th century and
has been continually improved. Inertial
forces are generated by the acceleration
of mass, which is applied in centrifuge
models for geotechnical studies. The de-
velopment started in the 20th century in
the USA and the USSR using British pro-
posals from the 19th century.

Section E looks at 21st century projects
in a format that is just as instructive and
diverse as the previous sections; some of
these projects are directly connected to
earlier chapters, for example the design
of civil engineering structures and com-
plex brick buildings, hydraulic questions,
boundary layer investigations in the wind
tunnel, shaking tables and centrifuges. Bi-
omimetics, i.e. the use of biological mod-
els to emulate plant movements in techni-
cal systems, is a new topic. During the
last third of the 20th century, model con-
struction was almost entirely superseded
by the advent of computers and the use
of finite elements, although it is still an
important component for architects and
engineers.
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The 39 individual chapters of the book
have been compiled by 31 specialist au-
thors, seven of them by the exceptionally
accomplished editor. One particular ap-
peal of the book is the shear variety of
topics covered, making it both a useful
source of information and a good read.
References are included at the end of
each chapter, while at the end of the
book is a meticulously compiled index,
preceded by a biography of each of the
authors. Illustrations are included to en-
hance the text. This is the first time that
the full spectrum of modelling has been
covered in a single book, as Werner So-
bek states in his foreword. Editors of the
Construction History Series Karl-Eugen
Kurrer and Werner Lorenz can count
themselves very fortunate to have signed
up such a leading authority as Bill Addis.
One would hope that the book is widely
distributed, as it certainly deserves a
place in any technical library, as well as
the private libraries of anyone with an in-
terest in architecture, science and con-
struction.

Hans-Wolf Reinhardt, Stuttgart
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